Sufficiency and Necessity of the
We will see that FKG is often hard to apply even when one feels it should apply. This may also be illustrated by Hwang's example: It can be shown by a direct argument that x(? ^ k)9 ?(5) = x(? s* k)9 and/as before yields the desired conclusion but (1.1) fails.
Is there a reordering of G to make an FKG proof?
FKG themselves point out that (1.1) is not necessary and one could assume the alternate Neither (1.1) nor (1. G) is necessary for lattices of length greater than 2, but it is interesting to see heuristically why they are sufficient. The clue lies in the assumption of a distributive lattice. Among other things, this means that certain sublattice structures do not occur and, in fact, that locally the lattice looks like the pictured length 2 cases. Thus (1.1) and the distributivity assumption are paired to ensure that things work locally.
As mentioned, this approach is generally too strong. One point of departure for an alternate approach is to hold the distributivity assumption in abeyance. This allows previously forbidden sublattice structures, which we can view as lattices in their own right: FKG requirements ((a)-(c), (1.1) )?
Of course in both of these questions, compatibility of the lattice structure with ? and with the pair (f,g) can be considered separately.
We next discuss two problems to which the FKG inequality seems likely to be able to contribute some insight. However, it is well known that the validity of (3.7) for every pair of nondecreasing functions does not imply FKG inequality. Suppose now we restrict the nondecreasing functions to those which are linear, then the above converse seems to be plausible. In fact, it reduces to having DPLD and PLD conditions equivalent.
A Possible

